Previous studies have attributed observed differences in markups between for-profit and not-forprofit firms to differences in organization objectives, without considering potential differences in market power. Using data on Wisconsin nursing homes, I estimate models of price-setting behavior that account for the influence of both market power and organization objectives. I find that not-for-profits charge lower markups than those predicted by a model of profit maximization. Among not-for-profit organizations, religious nonprofits charge the highest markups and government homes the lowest. These results are robust to alternative competitive hypotheses. Implications of these findings for both theory and public policy are discussed. 
I. Introduction
A standard maintained hypothesis of most industry models is that firms competing within the industry seek to maximize profits. Such an assumption may be incorrect, however, when not-for-profit firms participate in the industry, as not-for-profits may pursue other objectives instead of, or in addition to, profit.
For the purposes of this paper, the not-for-profit organization is defined as any organization that is bound by a nondistribution constraint, which prohibits the distribution of profits to trustees, directors, managers, or stockholders. This definition includes organizations owned and operated by governments, as well as private nonprofit firms. Whether not-for-profits behave identically to for-profits-in the sense of maximizing profits-has direct implications for public policy. If both types of organization maximize profits, it may be more difficult to justify the substantial tax exemptions and subsidies enjoyed by not-for-profits. Profit maximization on the part of not-for-profits would also suggest that the ownership types of two merging organizations are irrelevant to an antitrust analysis of the proposed merger. More generally, greater knowledge of not-for-profit objectives would facilitate the job of regulators who seek to predict organization responses to changes in government policy. This paper asks whether not-for-profit nursing homes set prices for private payer residents in a way that takes full advantage of their market power, as for-profits are assumed to do. Using data from the Wisconsin nursing home industry, I estimate a standard model of consumer and firm behavior, where market shares are derived from individual utility functions and prices are determined by the first-order condition of a profit-maximizing firm. In the estimation, I ask whether the typical not-for-profit markup of price over the Medicaid reimbursement rate differs significantly from the markup that would prevail if the typical not-forprofit firm fully exploited its market power. 1 Studies of not-for-profit behavior have generally looked for differences in various choice variables (price, quality, physical location, etc.) and used the findings to bolster or contradict claims that the not-forprofit sector behaves differently from the for-profit sector. 2 In general, however, these studies have not accounted for the influences of consumer demand and competition among firms, both of which also affect organization decisions. Consider the firm's price-setting decision as an example. Competition between firms that produce very similar outputs will often lead to lower prices for those outputs. Similarly, a firm that produces a product that is not especially popular will not be able to charge a high price. Thus, differences in markups across ownership types may reflect differences in internal objectives, but they may also reflect differences in external circumstances, namely, the effects of price competition and differential market power.
This study contributes to the empirical literature on mixed industries in three ways. First, it employs data and a methodology that permit price-setting behavior to be modeled explicitly. Second, it separates differences between not-for-profit and for-profit markups into two parts: differences due to the systematic differentiation of products across the not-for-profit and for-profit sectors, and differences due to pricing policy, given products with comparable market power. Third, the results do not rely on reported cost data. This is important because appropriate cost data are not generally available to the researcher, who is more interested in economic marginal costs than the more frequently reported accounting average costs. Moreover, to the extent that organizations have incentives to misreport their costs-as when they are reimbursed for their services based on their costs-reported cost data may not be accurate. Finally, profits captured by notfor-profit management may be reported as costs, thereby understating true not-for-profit markups relative to for-profit markups.
The logic of the method employed in this study is as follows: I begin with the null hypothesis that all not-for-profits are profit maximizers and ask whether there is any empirical evidence that contradicts this hypothesis. The model to be estimated consists of a demand equation and the first-order condition (with respect to price) of a profit maximizer. This latter equation relates the firm's product market power, as measured by the own-price elasticity of demand, to the profit-maximizing markup. Intuitively, profit maximizers will set higher markups when demand is more inelastic, as the increase in per unit revenue associated with higher prices more than offsets the decrease in the number of units demanded. More precisely, the first-order condition states that profit-maximizing organizations will set the percentage markup of price over marginal cost such that the product of the markup and the own-price elasticity of demand is equal to negative one. 3 Thus, if not-for-profits seek to maximize profits, they will take full advantage of their market power and set their markups accordingly; if not, they will deviate from this formula. Exactly how not-for-profits might deviate is not clear. While one might expect that firms that are "altruistically inclined" will charge lower markups than profit maximizers, such a result is not necessarily implied by the procedure outlined here, which does not take a stand on what alternative objectives might look like.
The remainder of the paper is organized as follows. Section two briefly reviews the literature on notfor-profit objectives and the relationship between ownership type and market power. The third section describes the model of oligopolistic competition to be estimated, followed by a discussion of the data in section four. The fifth section presents and discusses the results of the model, which is estimated at two different levels of aggregation. The first set of estimates aggregates all not-for-profits into one group and compares their behavior with that of for-profits. The second set of estimates disaggregates the not-for-profit ownership type into three subtypes: religious nonprofit, secular nonprofit, and government. Section six investigates pricing behavior under the alternative competitive hypotheses of collusion and monopolistic competition. Section seven concludes.
II. Not-for-profit objectives
It is not obvious a priori that not-for-profits pursue different objectives from for-profits. Lax enforcement of the nondistribution constraints, coupled with the advantageous tax treatment that not-forprofit organizations receive, could encourage profit maximizers to enter the not-for-profit sector. There may be tradeoffs to doing so, however, as large capital needs may be more cheaply financed in the for-profit sector. The extent to which profit maximizers operate in the not-for-profit sector is not known.
When nondistribution constraints are perfectly enforced, the profit maximizer will be unable to appropriate profits either directly or in a disguised form (such as perquisites). Under such circumstances, it is not rational for a profit maximizer to choose the not-for-profit form; such a goal would be better served in the for-profit sector. Thus, sufficient regulatory enforcement implies that not-for-profits will pursue different objectives, which may be functions of price, the mix of product attributes, location, or some combination of these.
Nondistribution constraints are not perfectly enforced, however, in part because it is difficult to do so under the best of circumstances, and in part because the Internal Revenue Service and state attorneys general have limited resources and options with which to pursue and punish offenders. When nondistribution constraints are sufficiently weakly enforced, profit-oriented entrepreneurs will enter the private nonprofit sector as long as doing so is at least as profitable as remaining in the for-profit sector. This view of not-forprofits suggests that there is no fundamental difference between for-profit organizations and not-for-profit organizations as far as objectives are concerned. Glaeser and Shleifer (2001) present a model in which all entrepreneurs seek to maximize profits and the nondistribution constraint is enforced on the monetary compensation of executives but not on perquisites. In this model, whenever output quality is nonverifiable, the producer has an incentive to cut quality between the time of contracting and delivery. If the nondistribution constraint is not perfectly enforced, a profit-maximizing entrepreneur may find it optimal to incorporate as a not-for-profit since doing so weakens the profit incentive and hence the attendant moral hazard problem.
It is possible that two types of not-for-profit-profit maximizers and organizations with alternative objectives-coexist. This possibility suggests that one should be careful in concluding that observed differences in, for example, markups across sectors imply that for-profits and not-for-profits are fundamentally different, as a relatively small minority of the not-for-profits may disproportionately influence such a result. Additionally, any given not-for-profit could pursue a combination of objectives, one of which might be profits. Under certain circumstances, the presence of not-for-profits pursuing alternative objectives might actually encourage profit-maximizing entrepreneurs to enter that sector. 4 See Hirth (1999) for one such model.
If not-for-profits and for-profits pursue different objectives, their pricing decisions may reflect these differences. While not-for-profits may indeed pursue profits as their primary or even exclusive goal, it is also possible that they pursue other objectives that influence the pricing decision. Other possible objectives relating to price include "maximizing access" to the poor by setting the lowest possible price, or setting prices to maximize consumer surplus, given the prices of competitors. Objectives may also be combined. For example, an organization may care about both profits and the quantity of output sold.
Other potential objectives are unrelated to price per se. These include the production of quality or certain dimensions of quality, or the choice of physical location. The pursuit of these objectives may imply profit-maximizing behavior with respect to prices. For instance, an organization that seeks to maximize quality may set prices that maximize profits: If the organization earns more money, it can reinvest more in the production of quality. Thus, a finding that not-for-profits behave as pure profit maximizers with respect to price does not necessarily imply that their objectives are identical in all respects to those of for-profits.
Relatively few studies have examined empirically whether not-for-profits and for-profits charge systematically different markups, other things equal. In studies of the nursing home industry, Nyman (1994) finds that not-for-profits charge significantly lower markups than for-profits do when markups are measured as the (percentage) difference between price and the Medicaid reimbursement rate. Weisbrod (1998) also concludes that the expected markup of price over reported average cost is lower for not-for-profit nursing homes.
A more substantial literature on the hospital industry has developed, where Lynk's (1995) findingwhich predicts that nonprofit hospitals, unlike for-profits, will not engage in anticompetitive pricing practices upon merging-has spawned a series of studies, some of which challenge Lynk's original result. Papers include Dranove and Ludwick (1999) , Keeler et al. (1999) , Simpson and Shin (1998) , and Lynk and Neumann (1999) . Dranove (1988) finds that nonprofit hospitals will raise private payer prices in order to compensate for declines in Medicaid reimbursement rates. Feigenbaum (1987) examines the relationship between market concentration and the financial decisions of medical research charities, finding that nonprofit charities respond to increased market concentration in ways that would be predicted for for-profit firms. These analyses typically examine the relationship between various measures of market concentration and prices and ask whether and how this relationship differs across for-profits and not-for-profits. This paper differs from earlier work in that it makes the distinction between price differences due to differential market power and price differences due to differences in pricing policy explicit, expressing the total difference as the sum of these two components.
III. A model of oligopolistic competition among profit maximizers
The model characterizes both consumer and firm behavior. On the demand side, the consumers analyzed here are private payers-i.e., those that pay for care with their own funds-seeking skilled nursing care. 5 The consumer chooses, subject to a wealth constraint, the nursing home that she prefers most among all nursing homes in the state. Her preferences are a function of the nursing homes' attributes (staffing, size, etc.), location, and price. On the supply side, the profit-maximizing nursing home recognizes the private payer demand that it will face at any given price and sets prices so as to maximize profits, given the nursing home's attributes and the prices and product attributes of competitors. The nursing home also admits residents who are supported by Medicaid and Medicare. During the period studied here, however, Medicare admissions were rare. 6 
Prices
A structural approach to the estimation of markups is described by Bresnahan (1989) . This approach relies on structural specifications of pricing behavior and market shares and assumes that marginal cost is not observed. The researcher can estimate price-cost markups from information on market shares, prices, and product attributes by exploiting a theoretical relationship between a profit-maximizing firm's markup and the slope of the demand curve facing the firm. Specifically, the firm's percentage markup of price over marginal cost should be equal to the (negative) reciprocal of the firm's own-price elasticity of demand. As Nyman (1994) argues, however, markups for private payer nursing home residents are in fact observed in the Wisconsin data and therefore require no estimation, as will be shown below. This simplifies the estimation of the model considerably.
The strategy followed here relies on estimating a generalized version of the type of model described by Bresnahan. This more flexible specification permits not-for-profit markups to deviate from those implied by the profit-maximizing price. A finding of a statistically significant deviation would demonstrate that notfor-profits systematically fail to behave as profit maximizers. Such a finding would also be consistent with theories that not-for-profits pursue objectives other than exclusively profit.
The model assumes that firms compete in private payer prices, taking the prices and product attributes of competitors as given, while simultaneously facing a predetermined price for Medicaid residents. I assume that the nursing home is unconstrained in its ability to set private payer prices; while some states do limit the private payer prices that nursing homes may charge, Wisconsin is not one of them. I further assume that the nursing home sets a single price for all private payers, as price discrimination among private payers appears to be rare in Wisconsin nursing homes (Updike 1999) . Regarding the Medicaid reimbursement rates, they are exogenous to pricing decisions in a given year in that they are set by the government at the beginning of the year, based on historical costs reported to the state by the nursing homes; the reimbursement rates are facility-year specific. It is assumed here that demand by Medicaid residents is large relative to the number of available nursing home beds. This assumption is not necessary for the results that follow and is made only to simplify the exposition.
Consider an environment in which only profit maximizers exist. There are J+1 differentiated products, representing the outputs of J firms and an outside good (good 0) that serves as a substitute for nursing home care generally. 7 In the models estimated here, home health care represents the outside good.
Firms choose per diem private payer prices, given the per diem Medicaid reimbursement rate (r), a firmspecific cost function (C), capacity (k), and demand (D), which is a function of prices and nursing home attributes. They also choose how many Medicaid residents ( m q ) to admit. 8 Thus, firm j solves
It is straightforward to show that an interior solution requires
where j η is the own-price elasticity of demand. That is, the percentage markup of the private payer price over the Medicaid reimbursement rate is inversely proportional to the slope of the demand curve faced by the firm. Intuitively, if the firm faces a highly elastic demand curve, with small price increases leading to large losses in market share, the profit-maximizing firm will be unable to raise its price substantially above the reimbursement rate. If, on the other hand, demand is highly inelastic, with even large price changes having little effect on market shares, then the firm that seeks to maximize profits will be able to raise its private payer price substantially above the Medicaid reimbursement rate.
If the capacity constraint binds, the most profitable of three possible solutions will prevail. The nursing home may sell only to private payers, in which case it will choose the price that sets private payer demand equal to capacity. Alternatively, the nursing home may sell only to Medicaid residents. As a third possibility, the nursing home may sell to both private payers and Medicaid residents, in which case it can be shown that the necessary condition for profit maximization is the same as that of the unconstrained problem,
i.e., equation 2. In no case-constrained or unconstrained-is the estimation of marginal costs required for the assessment of markups. The data reveal that, among the constrained solutions, the third solution is the most plausible, in that the typical nursing home does in fact tend to admit both private payer and Medicaid residents. During the period analyzed here, only five different nursing homes have no Medicaid residents at the end of the year in any given year: one government home (in two different years), two for-profits, and two secular nonprofits. All nursing homes in the sample had at least one private payer resident at the end of each year. Thus, equation 2 forms the basis for the estimates presented in this study.
If not-for-profit firms strive to maximize profits, then they will price their products according to equation 2. A finding that the markup and the inverse of the own-price elasticity of demand diverge systematically for not-for-profits, however, would be consistent with the argument that not-for-profits do not seek to maximize profits to the exclusion of all other goals. Dummy variables for not-for-profit status ( j NFP ) are included in the pricing equation to permit not-for-profit prices to deviate from profit-maximizing levels. The equation to be estimated is
where 1 γ and 2 γ are the parameters that permit not-for-profits to deviate from profit maximizing behavior, and j ν is an error term. I refer to the left side of equation 3 as the price premium in order to distinguish it from the percentage markup, discussed above, which is simply the price premium divided by price. The primary null hypothesis to be tested is 0 :
where
is evaluated at the average values of the regressors. This test is perhaps best viewed as a specification test: If not-for-profits set prices as a profit maximizer would, then the null hypothesis will not be rejected and the specification of the model as consisting of the interaction between consumers and profitmaximizing producers is valid. It is important to note that equation 4 does not test the hypothesis that notfor-profits and for-profits set identical price premia, other things equal, since
is a function of both price and not-for-profit status. I return to this point below and compute total price effects in the discussion.
One interpretation of the error term is that it reflects the difference between expected and realized demand. That is, the premium that is set at the beginning of the year is based on expected demand, whereas the researcher observes only realized demand, with the difference generating ex post errors in pricing. The partial derivative of demand with respect to price is a function of the demand variables and parameters, which are discussed below.
Demand
Demand for a given nursing home's beds is assumed to be a function of quality, price, and location.
Nursing home quality is difficult to measure directly, but a number of proxies are available in the data. This analysis uses four: the number of nurse aides per bed, lagged one period; the number of registered nurses (RNs) per bed, lagged one period; the number of federal violations with which the nursing home was cited in the year prior to admission; and the size of the facility, measured in beds. The first two variables capture the size and quality of the nursing staff. More nurses-especially highly trained nurses (i.e., RNs)-are assumed to be positively correlated with higher quality, other things equal, while higher federal violations are assumed to be negatively correlated with quality. Facility size may be a proxy for reputation; alternatively, large facilities may be more popular because prospective residents may be more likely to have heard of them. The variables are lagged based on the assumption that prospective residents use the most recently published data-i.e., data collected in the previous year-in assessing different nursing homes. (Similar results are obtained by using their unlagged counterparts.) While both the researcher and prospective resident can observe these variables, only the prospective resident observes others, such as the cleanliness of the facility and the quality of the food.
Private payer prices are presumed to correlate negatively with demand. Since nursing home care is a large purchase relative to average income, wealth effects will undoubtedly be present. Unfortunately, wealth data for individual nursing home residents were not available, and attempts to simulate wealth and income were unsuccessful, in the sense that the simulated estimations produced very large standard errors. As a result, data on median household incomes by county are included instead, in order to incorporate some notion of income effects into the model.
Regarding location, different individuals will most likely have different preferences over where they live. For example, a prospective nursing home resident may attach high utility to nursing homes in Milwaukee County relative to those in Dane County, even if some of the individual homes in Dane County are more attractive in terms of their other attributes. Thus, the demand for nursing home beds in a given county may be correlated across homes, suggesting that is appropriate to use a nested multinomial logit structure (McFadden 1978 , Cardell 1997 , where nursing homes are nested by county.
Using the nested multinomial logit structure, the proportion of nursing home residents choosing nursing home j-that is, nursing home j's market share-in county g is ( )
A g is the set of nursing homes in county g; X and ξ represent observed and unobserved (by the researcher) product attributes, respectively; y is annual income; p is the per diem private payer price; and σ is a parameter between zero and one measuring the relative strength of location preferences in consumers' underlying utility functions. Berry (1994) shows that it is straightforward to transform equation 3 into the following:
is the log of nursing home j's market share relative to all nursing homes in county g. This is the demand equation that I will estimate.
Note that this model assumes that private payer consumers can choose freely among nursing homes,
i.e., that they are not rationed for significant periods of time. This would appear to be at odds with the facts that many nursing homes have waiting lists (Kapur and Weisbrod 2000, Weisbrod 1998 ) and that the average occupancy rate for a Wisconsin nursing home consistently exceeds ninety percent, suggesting that the homes are capacity constrained. Theory suggests, however, that free choice among private payers is not incompatible with binding capacity constraints. Scanlon (1980) argues that profit-maximizing nursing homes will prefer private payer patients to Medicaid patients. Medicaid patients have their bills paid for them by the government, making the government by far the largest buyer in the market for long-term nursing care. As such, the government determines the price it will pay for Medicaid patients. The nursing home is free, however, to set whatever price it wishes for private payers. If a subset of private payers is willing to pay more than the Medicaid rate for a bed, then the profit-maximizing nursing home will have an incentive to admit those individuals first. 
Estimation details
The system of equations to be estimated is given by equations 3 and 7. I refer to these equations as the pricing equation and the market share equation, respectively. From equation 3, it can be shown that, for nursing home j in county g,
The pricing and market share equations are estimated jointly according to the generalized method of moments, or GMM (Hansen 1982) . The market share equation is estimated with fixed firm and year effects, with the coefficients on time-invariant variables recovered via a minimum distance procedure due to Chamberlain (1982) . GMM requires instruments that are correlated with the model's variables but uncorrelated with the pricing equation and market share equation disturbances. In the market share equation, both price and within-county market share are likely correlated with ξ and therefore cannot be used as instruments. The following instruments were employed: lagged nurse aides per bed, lagged RNs per bed, lagged federal violations, the log of staffed beds, the Medicaid reimbursement rate, the number of other nursing homes in the county, average nursing staff per bed at other nursing homes in the county, average staffed beds at other nursing homes in the county. The Medicaid reimbursement rate serves as the instrument for price, while the latter three instruments are instruments for within-county market share, following the suggestion of Berry (1994) . The pricing equation uses the same set of instruments but also includes indicator variables for not-for-profit status and whether the nursing home is located in an MSA.
IV. Data
The Starting with the original data set, the number of observations was reduced by omitting all records for which relevant variables had missing values or inconsistent values (e.g., a negative number of staffed beds). Nursing homes that are affiliated with hospitals were also omitted, since government reimbursement rules during the period studied provided hospitals with financial incentives to shift patients from hospital beds to nursing home beds. Under such circumstances, hospital-controlled nursing home beds are effectively disguised hospital beds, and it does not make sense to include them in the choice set of the typical individual seeking long-term nursing care. The final data set had a sample size of 3,593-roughly 300 nursing homes per year.
Descriptive statistics are provided in table 1. Not-for-profits constitute slightly more than forty percent of the sample. The average per diem price of private payer care translates into an annual price of roughly $17,500-roughly 51 percent of the average median (household) income in Wisconsin during the sample period. Regarding prices, there are two outliers ($528 per day and $340 per day); both are for-profits.
The results of the models are not materially affected by the inclusion or omission of these data points, and the outliers are retained in the sample. Regarding market shares, each nursing home in the county receives roughly eighteen percent of the skilled nursing private payer business, on average. Of all individuals seeking long-term care, somewhat more choose home care than nursing home care: the home care market share for the typical county is roughly 57 percent. The Herfindahl index is computed at the county level, meaning that the reported average reflects an average across counties. 11 Slightly over half of all nursing homes in the sample are located in an MSA. Table 4 presents the results of a series of ordinary least squares regressions, both for descriptive purposes and to serve as benchmarks for the results of the model of oligopolistic competition that follows.
V. Results and discussion
The first column regresses the per diem private payer price on a set of product attributes relating to nursing home quality and location. These include an indicator of not-for-profit status, nursing aides per bed (lagged), RNs per bed (lagged), federal violations (lagged), the log of staffed beds, and a variable indicating whether the nursing home is located in an MSA. Median county income, county population, and a time trend are also included as regressors. The results indicate that for-profits charge higher prices than not-for-profits do, ceteris paribus, by roughly $1.56 per day. Also, higher numbers of trained nurses per bed, fewer federal violations, size (as measured by beds), and location outside an MSA are all associated with higher prices. The coefficient on the time trend reveals that real prices are declining over time, other things equal. This may reflect the increasing availability and popularity of home health care options over time.
Results from regressions of percentage markups on product attributes and other variables likely to influence a firm's ability to raise its price above the Medicaid reimbursement rate are reported in the second and third columns of table 4. These other variables include the Herfindahl index (county-level). 12 As in column one, the coefficient on not-for-profit status in column two is negative and significant, indicating that, on average, not-for-profit markups are seven percentage points lower than those of otherwise comparable for-profits-roughly the difference suggested by the descriptive statistics in table 2. However, the Herfindahl index, which one would expect to be positively correlated with markups, is not statistically significant. The interpretation of this result is that, taken as a group, the typical nursing home will not charge a higher markup in a highly concentrated market than it would in a less concentrated one.
Column three of table 4 adds an interaction term: the product of not-for-profit status and the Herfindahl index. The interaction variable is intended to address the question of whether not-for-profits and for-profits react differently to changes in market concentration. In this formulation, the coefficient on the Herfindahl index is considerably larger and is significant, and the coefficient on the interaction term is negative and significant. The effects are arguably not large: A one standard deviation increase in the Herfindahl index, from 0.19 to 0.40 translates into a seven-tenths of one percentage point increase in markup for the typical for-profit. The not-for-profit effect is measured by the sum of the Herfindahl coefficient and the interaction coefficient. An F test of the hypothesis that this sum is equal to zero is rejected at all standard levels of significance, implying that concentration is negatively correlated with not-for-profit prices. 13 Table 5 reports the results of the model of oligopolistic competition, which is the joint estimation of equations 3 and 7. In general, the findings of the regressions in table 4 are confirmed, and the study's primary null hypothesis (equation 4) is rejected, indicating that not-for-profits do not, on average, engage in profitmaximizing behavior with respect to prices. The predicted price premium for a profit maximizer-computed according to equation 8-is $10.23 per day, which corresponds to a percentage markup of 0.213. The model predicts that an otherwise identical not-for-profit will charge a lower premium. Specifically, the difference between the private payer rate and the Medicaid reimbursement rate is $2.40 less at comparable not-forprofits-corresponding to a markup of 0.171-or $876.00 on an annual basis. 14 Turning to the estimates for the market share equation, note that the insignificant coefficient on notfor-profit status implies that the predicted market power of otherwise comparable not-for-profits and forprofits is statistically the same. Taken together with the negative and significant coefficient on not-for-profit status in the pricing equation, these results imply that not-for-profit markups are lower not because not-forprofits have less market power than for-profits do but rather for some other reason. One possible explanation for this finding is that profit maximization is not the sole objective of the typical not-for-profit.
Not-for-profit nursing home management may pursue other objectives instead of, or in addition to, profit.
Another possibility is that not-for-profit nursing home donors dislike overt profit-maximizing behavior. If donors tie the size of their gifts to the markups charged by not-for-profit nursing homes, then even a profitmaximizing administration at a not-for-profit nursing home might charge a lower markup than it would in the absence of donations, in order to attract higher donor revenues. A third possible explanation is that not-forprofits set prices inefficiently, perhaps raising prices too infrequently.
Disaggregation of not-for-profits
It is possible that different types of not-for-profit organization-nonprofit with religious affiliation, secular nonprofit, and public-pursue different objectives and set prices differently from each other as a result. If so, then a simple comparison of for-profit and not-for-profit behavior may be misleading. Table 6 presents average prices and markups for the disaggregated not-for-profits. Among the not-for-profits, religious nonprofits charge the highest private payer prices, whereas government facilities have the highest Medicaid reimbursement rates, on average. Religious nursing homes set the highest percentage markups, followed by secular nonprofits; government homes charge the lowest markups. This pattern of markups among not-for-profits (religious highest, government lowest) is stable over the sample period. Only in 1990
was the pattern broken, when government markups slightly exceeded secular nonprofit markups.
Reduced form regressions with not-for-profit status disaggregated are presented in table 7, with and without interactions between the ownership effects and the Herfindahl index. The dependent variable in both columns is the percentage markup. Turning first to column one, note that all three ownership effects are negative and significant, indicating that all three ownership types charge lower percentage markups than otherwise comparable for-profits. Among not-for-profits, religious facilities are predicted to charge the highest markups, whereas government homes charge the lowest markups on average. Note also the insignificance of the coefficient on the Herfindahl index.
The second column of table 7 interacts the ownership types with the Herfindahl index. For religious homes, the estimated Herfindahl effect is insignificantly different from zero, according to an F test. For secular nonprofits and government homes, the estimated effect is both negative and significant. Thus, while religious nursing homes' markups are predicted to be independent of concentration, secular nonprofits and government homes actually charge lower markups in more concentrated markets. One possible explanation for this finding is that secular and government nursing homes pursue access-oriented goals, according to which they seek to provide nursing home care to individuals who would not otherwise have access to it.
Pursuit of this goal may entail locating in unprofitable markets where other nursing homes are not present, and charging relatively low prices. 15 Of the three types of not-for-profit, religious nursing homes come closest to profit-maximizing behavior in the markups that they set. Even so, the model predicts that they will set their markups roughly five percentage points below those set by otherwise comparable for-profits, a difference which is significantly different from zero at the one percent level. 16 The oligopolistic competition model with not-for-profit status disaggregated is a version of equations have the most market power, followed by secular nonprofits, then for-profits, then government facilities.
Discussion
Both the aggregated not-for-profit and disaggregated not-for-profit versions of the model easily reject the null hypothesis that not-for-profits set their prices in order to maximize profit. Given that the design of the model is predicated on the assumption of profit maximization, a logical interpretation of the results is that the model is incorrectly specified and that coefficients on not-for-profit status in equation 3 measure the extent of the specification error. While the model estimated here can be used to predict price premia for not-for-profits, a stronger model would rely on a structural specification of not-for-profit behavior.
If not-for-profits do not behave as profit maximizers, the question of why they do not remains. Two explanations are readily available: either they do try to maximize profits but are not very good at it, or they are not trying to maximize profits in the first place. The first explanation points to differential efficiency at forprofits and not-for-profits, the second to differential objectives. It is unlikely that the differential efficiency explanation alone is sufficient to explain the results: If both for-profit and not-for-profit managers seek to maximize profits, it is not clear why the performance of for-profit managers should consistently be superior.
If not-for-profits pursue objective functions other than profit, the question of exactly what these other objectives are arises. One possibility is that not-for-profits set lower prices in order to make long-term care more affordable. As suggested above, however, not-for-profits may not be homogeneous with regard to their objectives, even at the level of disaggregation studied here, and any given not-for-profit could pursue multiple goals. For example, not-for-profits may pursue the dual goals of profit and affordable care. Thus, this analysis cannot inform the question of which goals the various types of not-for-profits are most likely to pursue; nor can it address the question of the extent to which pure profit maximizers have entered the not-for-profit sector.
The data do not indicate whether a nursing home is part of a chain. Prices at firms that are members of a chain will be higher than prices at otherwise comparable non-chain firms whenever the chain internalizes some of the shift in demand resulting from a price increase at one of its member firms. Since for-profit nursing homes are more likely to belong to chains than not-for-profits, the finding of higher price premia at for-profits may reflect an omitted variable bias problem, rather than a failure to maximize profits on the part of not-for-profits. The bias will be greatest when a chain's member firms produce close substitutes. To the extent that the closest substitutes for a given nursing home are other nursing homes in the same county and members of the same chain are generally not located in the same county, the failure to model nursing homes as members of chains should not substantially affect the results.
The finding that the various ownership types have differential market power (table 8) implies that premium differentials are due to a combination of differential market power and differential pricing strategies, not just the latter. Based on the estimated not-for-profit effects from the market share equation, predicted premia for profit-maximizing nonprofits would actually be higher than those predicted for for-profits.
Consider a hypothetical not-for-profit nursing home that maximizes profits. It can be shown that the change in the profit-maximizing price premium associated with a change of ownership type from for-profit status to a particular not-for-profit status is
where NFP is the not-for-profit status of interest, τ is the coefficient on that status,
is the within-county market share. Note that the sign of τ determines whether the change in status is accompanied by an increase or decrease in the predicted price premium, given that both m and the bracketed expression on the right side of equation 9 are positive. As an example, if a particular for-profit charges the typical price premium of $10.19, then an otherwise comparable religious nonprofit that maximizes profits is predicted to charge a markup of $11.73. That is, the additional market power associated with being a religious nonprofit enables the profit maximizing nursing home to charge a premium that is $1.48 higher per day, or $540 higher on an annual basis, than it would be able to charge without religious nonprofit status. 17
Of course, not-for-profit nursing homes do not behave as profit maximizers, as the rejection of the null hypothesis in equation 4 demonstrates. The price premia charged by nursing homes are in fact influenced by the sum of two components: the effect due to the firm's market power and the effect due to the firm's price-setting behavior. Suppose that the typical for-profit firm charges a premium of m. An otherwise identical not-for-profit will then charge a markup of NFP
, where represents the difference in price premia resulting from differential market power, given price-setting behavior; the second expression is the difference due to differential price-setting behavior, given market power. These differences are summarized for the three different types of not-for-profits in table 9. As the table indicates, the net effect of religious nonprofit status on the price premium is positive, the result of that ownership type's superior market power and a relatively small pricing behavior effect. That is, a religious nonprofit can be expected to charge a premium that is $1.87 higher than an otherwise comparable for-profit because it has the ability to do so. At the same time it will charge $0.87 less because it sets prices differently than a profit maximizer would. The net effect is $1.00. For secular nonprofits and government nursing homes, the effects are negative, in the former case because the pricing behavior effect dominates the market power effect, and in the latter case because both effects are negative.
The results presented in table 9 should be interpreted cautiously. As indicated above, the primary result of this paper suggests that the model described by equations 3 and 7 has been specified incorrectly.
Thus, the calculations presented in table 9 should be viewed as suggestive in that they rely upon the strong assumption that the parameter estimates of the market share equation remains correctly specified, even if notfor-profits do not act as profit maximizers.
VI. Alternative models of competition
This paper has thus far assumed that the proper model for analyzing the behavior of profitmaximizing nursing homes is one of oligopolistic competition, in which these homes maximize their own profits, taking the prices of rivals as given when setting their own. However, if this model is incorrect, the estimated differences between for-profit and not-for-profit markups will not be meaningful. In this section, I
estimate alternative models of profit-maximizing behavior. The strategy is the same as previously: If not-forprofits do not set prices as for-profits do, then the null hypothesis of profit maximization by not-for-profits will be rejected.
One natural alternative to oligopolistic competition is that of joint profit maximization among all nursing homes in each county. Such coordination is feasible in principle. Relative few nursing homes compete in most counties, and entry was severely constrained during the period under analysis by the CON laws.
In a model of joint profit maximization, each nursing home sets its price in order to maximize the total profits of all nursing homes in the county. Thus, continuing with the notation introduced in section three, nursing home j in county g solves
The first-order condition for an interior solution (with respect to private payers) is
Note that, since the effect of a rival price increase on own market share is generally positive and the effect of an own price increase on own market share is generally negative, the second term on the right side of equation 12 will generally be positive, implying higher prices than in the model of individual profit maximization (equation 1), given Medicaid reimbursement rates and the structure of demand.
The equation to be estimated is now the following:
Estimates of the pricing equation parameters, based on the joint estimation of equations 7 and 13, are reported in the first column of table 10a. In contrast with the model of individual profit maximization, the collusion model with aggregated data fails to reject the hypothesis that not-for-profits behave as profit maximizers. Results of the collusion model with not-for-profit status disaggregated are reported in the second column of table 10a. In this specification, the hypothesis of no not-for-profit effect is rejected. In both specifications, the coefficients on staffed beds, MSA, and the log of net income in the model of joint profit maximization are substantially different from those reported in table 7 (the model of individual profit maximization); they are also less likely to be significant. Table 10b presents the results of a model of monopolistic competition with linear demand. As with the model of oligopolistic competition, the hypothesis of no not-for-profit effect is rejected for both the aggregated not-for-profit and the disaggregated not-for-profit specifications. Thus, with the exception of the collusion model with aggregated not-for-profits, the main pricing result of this paper is robust to the competitive hypothesis invoked in the models. 18
VII. Conclusions
The results of this paper indicate that not-for-profits charge lower markups than for-profits do, even after accounting for the effects of product differentiation and the influences of competition in the marketplace. This result is robust to a variety of specifications. The more general conclusion is that not-for-profits set prices that deviate from the prices that profit maximizers would set. This could reflect inefficient price-setting behavior on the part of not-for-profit organizations. It could also reflect organizational preferences that give profits less than full weight. Among not-for-profit organizations, religious nonprofits set the highest markups and government organizations the lowest.
The limitations of this study are significant. To the extent that not-for-profits pursue goals other than profit, the exact nature of these goals remains unknown. Several goals have been suggested in the literature, from the maximization of quality to the maximization of access for the poor. Future work on not-for-profit objectives might attempt to estimate structural models in which these various objectives are nested in a more general objective function, in the spirit of Steinberg (1986) . Since it is likely that different not-for-profits pursue different objectives, the search for a single objective function may be misguided. Economists have long recognized that consumers buy differentiated products because their preferences differ over the set of available choices. It is equally intuitive that different not-for-profits will produce different products because their organizational preferences (loosely defined) differ over potential outputs. Successful models will therefore need to estimate firm-specific parameters, which in turn will require detailed panel data.
From a policy perspective, the results of this study suggest that the preferential treatment that notfor-profits receive may not be undeserved. To the extent that one can discount the role of relative inefficiency in explaining the differences in institutional behavior across ownership types, this study suggests that not-forprofits do pursue objectives other than profit. At a minimum, the results indicate that not-for-profits set lower prices than for-profits do, other things equal, which would appear to have a positive effect on social welfare. One perspective on this finding is that the citizenry values affordable long-term care for its elderly (even its private-paying elderly) and therefore willingly subsidizes long-term care through the government.
However, it is not at all clear that the subsidies and tax exemptions available to not-for-profits are the cause of the lower prices observed at not-for-profits; further research on the larger question of the motives for notfor-profit entry is undoubtedly needed before such a claim can be made with confidence.
1 The focus on prices is not meant to suggest that other potential organization decisions are not equally worthy of analysis. Different types of organizations may place particular emphasis on certain product attributes or where they locate. Pricing behavior is relatively straightforward to model, however, and provides a natural starting point for an analysis of organizational behavior.
2 See, for example, Weisbrod (1998) and the extensive list of references provided there.
3 The percentage markup is defined as the difference between price and marginal cost, divided by price.
4 If a subset of consumers ("uninformed consumers") cannot observe output quality, and if it is known that some not-for-profits focus on the provision of high quality as their primary objective, then the uninformed consumers may be more likely to trust the notfor-profit sector to provide higher quality. Some profit-maximizing entrepreneurs may then have an incentive to enter the not-forprofit sector in order to capture the business of the uninformed consumers. 5 The nursing home will also generally admit individuals seeking other levels of care, such as intensive skilled nursing care and intermediate care. Skilled nursing care individuals represent the significant majority of admissions.
6 Nationwide, Medicare paid for only five percent of all long-term care expenditures in 1990, as compared with Medicaid (45 percent of all expenditures) and private funds (45 percent) (Levit et al. 1991) . It should be noted, however, that toward the end of the period analyzed here, Medicare as a source of payment increased sharply, as nursing homes increasingly recognized the profitability of individuals financed by Medicare and sought to provide the necessary services to attract them.
7 If the outside good were omitted, the model would predict unchanged demand for nursing home care in response to a uniform price increase across homes, which is implausible. 10 Prices and reimbursement rates have been deflated according to the Bureau of Labor Statistics' medical care services consumer price index.
11 The Herfindahl index is the sum, taken over all nursing homes in the county, of the squared within-county market shares.
12 A common criticism of this type of regression is that the Herfindahl index is likely to be endogenous: the prevailing market configuration may be a consequence of firms' pricing behavior. In the case of Wisconsin nursing homes, however, this criticism is less likely to be valid. The state enforced certificate-of-need legislation during the period of the sample, which severely constrained entry. 13 One might speculate that the lack of a strong concentration-price relationship among for-profit nursing homes is the result of the presence of not-for-profit nursing homes that charge lower prices.
14 The change in price associated with a change in ownership type is given by 
